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Bad medicine for big bombers
ONE WAY to spoil a bomber's aim is to
hang a curtain of steel over your ship
and dare him to come down through it.
To get that curtain of steel up there
requires quick-firing, flexible guns.
To the plant of the Westinghouse
Electric Elevator Company the Navy, a
few months ago, brought its plans for
such a gun. And to Westinghouse was
given the important job of building the
mounts that would control the aiming of
these l)atteries of quick-firing guns.
And the Navy said, "Well donel"
Today, over the Westinghouse plant,
there floats the Navy's "E" pennant
—
for excellence—eloquent testimony to
the manner in which this Westinghouse
plant jjcrforraed the job. How was this
plant able to get into growing produc-
tion of these mounts so quickly? The
answer lies in a Westinghouse character-
istic called "know how"—the ability to
get things done in the best possible way.
This Westinghouse "know how" makes
itself felt wherever Westinghouse crafts-
men build things. Whether for the com-
mon defense or the general welfare, this
"know how" is doing a job. The same
skill and ingenuity that made so many
splendid things for peacetime living are
now being applied to many important
war weapons.
"Know how" will work for
you again
AVe look forward to the day when we
can give your home, your farm, or your
factory the full benefit of Westinghouse
"know how" again. To speed that day
means just one thing to us: to produce,
in ever increasing quantities, the tools
with which to get the victory job done.
Proudly We Hail Our 600
• No group at Westinghouse li.is met its
responsibilities in our war effort with iiKjre
zeal and ingenuity than the OUO young
engineers who only last year were your
college mates. Already, their work in re-
search and design has made vital contri-
butions to our country's drive for victory.
This year, hundreds who are now college
seniors will find at Westinghouse, as per-
haps nowhere else, an opportunity to
apply their schooling and intelligence
toward winning the war.
Westinghouse
"An Engineer's Company/' Westinghouse Electric & Manufacturing Company, Pittsburgh, Pa.
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POWER
To Win A War
Ci'&'&l'^A
Behind the guns—behind the machines and the motors
that drive them — is steam, "prime mover" of all
industry. • Each time we find a way to squeeze an
extra B.T.U. from a pound of coal or a gallon of oil,
industrial output is accelerated and implements of
war rush sooner to waiting hands at the front. Because
B&W engineers have always been the first to origi-
nate major improvements in boilers, Babcock &
Wilcox has become America's largest producer of
steam generating equipment. • Today, all our efforts
are devoted to helping
utilities and industrial
plants produce the pow-
er to win this war. In
the victorious tomorrow,
we shall stand ready to
serve you whose hands
will guide the future of
American industry.
FREE 14-PAGE BOOKLET
"The Design Of Water-Tube
Boiler Units." Not a manual
of design, this interesting
hook explains what types of
boilers are used for the most
common types of service and
why. Your copy tvill be sent
on request.
THE BABCOCX * WILCOX COMPANY
. B) IIIERTT STIEET NEW VOBK N f
BABCDCK & WILCOX
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ENGINEERING
FOR VICTORY
WITH TIMKEN
BEARINGS
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TO ASSURE VICTORY
BUV UNITED STATES
DEIENSEBONOSCSTtUPS
Standard single row Timlten Bearing as used in
the majority of applications.
V ic+ory for the United Nations In the war
will, to a great extent, be a victory for American
engineering and Incidentally, for TImken Tapered
Roller Bearings.
Many lessons will be learned from experience gained
In designing war equipment and the machines that
make It—lessons that you will profit by In future years
when your student days are over and you are called
upon to take an active part In the tremendous work
of world reconstruction.
Among other things you will find—as thousands of ex-
perienced engineers already have proved—a thorough
knowledge of TImken Bearings and their application as
useful as your slip stick. It will enable you to meet
every bearing requirement completely and soundly.
We will be glad to help you with your bearing pro-
I blems at any time.
THE TIMKEN ROLLER BEARING
COMPANY, CANTON, OHIO
TIMKEN
TRADE MARK REG U S. PAT OFF,
TAPERED ROLLER BEARIHGS
Manufacturers of Timlten Tapered Roller Bearings for automobiles, motor
truclcs, railroad cars and locomotives and all kinds of industrial machin-
ery; Timlcen Alloy Steels and Carbon and Alloy Seamless Tubing; and
TImken Rocic Bits.
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"The next number will loe
free with 6 box tops , followed
by occasional showers"
Doubletalk' No, it's how radio
would sound if stations couldn't
be kept on their assigned fre-
quencies. The problem was licked
once and for all when engineers
discovered how to regulate radio
frequencies with a tiny disc of
quartz crystal, the thickness of
which governs the length of the
waves. Precision cutting, grind-
ing and finishing of the quartz,
a process Carborundum helped
pioneer, makes today ' s accurate
control possible.
No larger than a thumb nail,
only about 1 16th inch thick,
these oscillators must be fin-
ished to limits as close as
1.100th the diameter of a hair.
With the aid of Carborundum
Brand Abrasive Grains and Pow-
ders, the discs are made with
optically flat and parallel
surfaces, and thickness so
accurate it must be measured
in terms of light wave length.
In the development of many modern
aids to living, abrasives have
played a vital part. And Carborundum
skill and knowledge have made much
of this progress possible. These
facilities will be at your disposal
no matter what industry you go into.
The Carborundum Company, Niagara
Falls, New York.
L
Carhtiriincliiiii it- n reniytered trade-mark of and indi-
cates miinufacture by The Carborundum Comptiny.
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Before reading this article, which type of power
generation would you think more economical? Mark
vour ballot, then read the story to check your decision.
H\dro-electric Q
Steam-electric Q
Combination hydro-steam-electric Q
HYDRO versus
STEAM POWER
By Donald K. Stevens
Senior in Ceramic Engineering
In connection with the War Effort new demands have
been made on the already expanded electrical power supply
facilities of this coimtry. The need for more KV'A's of
power at a minimum expenditure in money and fuel has
refocused attention on the discussion of relative merits of
the hydro-electric and steam electric plants. The problem
is: Which type of electrical generation is more economical
—hydro or steam?
One factor in the discussion of a power plant is the
Above—I.ciwering second generator into place at one of (wo,
million-Uw. power-liouses at one of largest government lianis.
(Courtes.v of \\ estin;;house).
Left—Klectrical power on the march.
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Mi;;ht.\ .Vsuan Dam ni Kjj.vpt Kciierates hydi'opuwer.
efficiency of the actual turbine driving the AC generator.
The extremely high efficiency of the hydro-turbine (94-j-^^ )
exceeds that of the better type steam boiler-fed turbine
(90-|-%) and it is in this respect that hydro-plants are
often considered most efficient.
A second factor in comparing economies of operation i">
the cost of obtaining the impelling medium (fluid at high
pressure) for the turbines. It is in this respect that steam
plants jump ahead.
Following rapid improvements in boiler design the
operating pressures in steam boilers jumped from 300
pounds per square inch with temperatures of 630 degrees
Fahrenheit and a fuel requirement of 18,500 B.T.U. per
kilowatt-hour of net station output (1918) to 1,400 pounds
per square inch pressure, steam temperatures of 850 de-
grees Fahrenheit and a fuel requirement of only 12,500
B.T.U. per kilowatt-hour of net station output (1940).
A kilowatt-hour can now be produced for about 9,000
B.T.U. (1942), utilizing both mercury vapor and steam.
Improved water-cooled furnace wall design is greatly im-
proving steam boiler efficiency. It is interesting to note
that rate of evaporation of water per hour in a steam
generator incrased from 60,000 pounds in 1910 to 30(^000
in 1920 and to more than IJ.4 million pounds in 1935.
The hydro plant requires a large volume of available
water or a considerable head (or both, depending upon the
demand) and this means a very large capital expenditure
for a dam, penstocks, and et|uipment, and a reliable rain-
fall in almost all cases.
It has been estimated that the cost of power measured
at the plant bus is 4 mills per kilowatt-hour for the steam
and 6.3 mills per kilowatt-hour for the hydro-electric plant.
Where the two types of power can be coordinated unit
costs are reduced. Where the government has built dual-
purpose dams for irrigation and power it is difficult to
assign a definite proportion of the cost to its power-pro-
duction potentialities. There is no doubt however that
such structures as the Boulder Dam (see the cover pic-
tures of January and March 1942 issues of The Techno-
graphQ. Norris Dam, Pickwick Dam, Shoshone Dam and
others will require many years of active power production
to cover the capital investment therein. In each of these
plants the equipment is remarkabh' efficient, but it is notable
that none of theme are operating continuously at full ca-
pacity.
The ideal situation for hydro-electric power economy
would be realized if, as in the case of Niagara Falls, large
power consumers would be located near the point of power
generation. Normally the best h\dro-electric sites are found
in the Northwest where the power demand is smaller than
for corresponding areas in the Fast. In those places where
sleek tuibine-Kenerator delivei-s (i'2,30(l K.V.A. (max.) at Acme Station of Toledo Kdison Co. (courtesy Westingliouse)
it has been possible to use hydro-electric power to handle
peak loads and steam power for general use, in which the
boilers may be kept on constant fire at full load them-
selves, power production has been very cheap and de-
pendable.
Other factors in the general economy picture are the
ever-increasing ta.xes (local, state, and federal), which are
proportional to both the invested fixed cost and the operat-
ing income, and the cost of transmission and distribution
of the electrical power generated. In the present taxation
program ever higher levies are being imposed on utilities,
but in 1934 taxes had already approaciied the cost of fuel
in steam plants. Of the power dollar 38 cents go toward
the cost of the generating plant, 24 cents to installation
and upkeep of transmission ( "hi-tension") lines, and 38
cents to the cost of local distribution systems. So far as
the generating station itself is concerned it can probably
be built for $7^ to $125 per kilowatt of capacity, depending
of course on size, location, t\pe of prime mover, and design
of the plant in general.
Tide-harnessing projects and other schemes at first
seeming practical have been shown by experts to be less
economical than either the steam or usual hydro-electric
type of power plant. Diesel and gasoline internal combus-
tion motors are gaining favor in small power units but
are very uneconomical when compared to the turbine for
large installations.
In the final consideration in every case one returns to
the combined steam-electric augmented with a hydro-electric
unit as most economical large production power generator.
In communities where waterpower is not immediately
a\ailable, or demand is not unusuall\' large the steam
turbine is the most economical means of producing electrical
power.
NEW EROSION RESISTANT BEARINGS
Use "A" MoHi'l Metal
"
A new development now makes it possible to use ball
and roller bearings in services involving exposure to many
corrosive liquids and gases.
This nickel-copper alloy can be lieat-treated to provide
a hardness, wear-resistance and strength not ordinarily I
associated with non-ferrous bearing materials. Its resistance I
to corrosion is such that it can withstand the action of
many acids, most alkalies and a wide range of gases.
Furthermore, it retains high mechanical properties over a
range from low sub-zero temperatures to above 80(1 de-
grees F. It IS non-magnetic down to — 110 degrees I*.
Many uses already have been indicated for these new
bearings in food handling equipment, chemical plants, motor
boat service and elsewhere where it is not practical to pro-
tect ordinary bearings with housings or grease and where
slight changes in design and increases in diameters over
corrodihle materials, are permissable.
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By
Robert McCleary
Junior in Mechanical
Engineering
stress striatioiis in loaded ansle plate. Stress alxilil hole III loaded plate
POLAROID is VERSATILE
Polaroid is a transparent material that produces plane
polarized light by simple transmission. It has the ability
to discriminate among the many possible directions of trans-
verse vibrations in a given beam of light and to transmit
light that is vibrating only in on specified direction.
Polaroid is chemically and mechanically stable, and easy
to handle. It is manufacnired exclusively by the Polaroid
Corporation.
The phenomenon of polarized light has been known
to science since 1669 when Erasmus Bartholinus observed
the double refraction of Iceland Spar. In 1808 Malus
accidentally discovered that some of the light of Luxem-
bourg Palace in Paris was plane polarized.
Polaroid is manifold in use and it is believed that only
a fraction of its useful field has been exploited.
Polaroid may be used to ehminate headlight glare. The
headlights and windshields are made of Polaroid with
polarizing axis inclined 45 degrees. A driver sees his own
lights freely but his windshield blocks out direct light from
an auto approaching from opposite direction. Needless to
say, both vehicles must be Polaroid equipped.
Sun glasses of Polaroid greatly reduce glare from
pavements, snow, sandy beaches and the sea. This is be-
cause most glare is reflected light which has become
polarized horizontally. V^ertical polarizing axis in the
glasses with double adjustible lenses are now on the market.
When a sheet of doubly-refracting material, such as
cellophane, cellulose tape, mica, etc., is put between two
Polaroid sheets, a color filter is formed. The colors ma\'
be varied by rotating one sheet. This provides a new method
for producing vivid advertising displays and for general
illumination.
Stereoscopic vision arises from the slight differences in
images received by each eye. A picture may be projected
upon a screen with horizontally polarized light and a
slightly different picture superimposed upon it with a pro-
jector of vertically polarized light. If the audience wears
glasses with one vertically polarized lens and one horizontal-
ly polarized lens, the two different pictures are seen
separately and a three dimensional effect is very pronounced.
In photography, a polarizing filter may eliminate certain
highlights or reflections and preserve the detail over a wide
range of densities.
Covering a lamp with a properly oriented piece of
polaroid eliminates glare at source, leaving reflected light
entirely diffuse.
Rock sections, crystals, textile fibres, etc., may be studied
with ease under a Polaroid equipped microscope. Minero-
logists, crystallographers, and colloid chemists find such a
microscope their basic tool.
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Perhaps to engineers the most important application
of Polaroid is in the study of stressed test specimens. As-
sociate Professor Thomas J. Dolan of the T.A.M. depart-
ment of this school has devoted much time to his photo-
elastic laboratory where research in this field is being con-
ducted.
The scope of this article is such that only the basic
principles of this new and interesting visual study of stress
concentration in stressed members can be enumerated.
Basically, photoelasticity is the phenomenon observed
when a stressed specimen of transparent Celluloid, Bakelite,
Catalin, Phenolite, Lucite, etc., is viewed from between
two sheets of Polaroid with axis crossed. Such specimens
when loaded become temporarily doubly-refracting, the
refracting quality depending upon the magnitude of the
stress at that point. Thus a mixture of colored bands is
presented to the eye. The analysis of these striations makes
possible a deduction of the nature of stresses and strains
in the material.
The prime task of the photoelastic engineer is the
preparation of uniform, highly transparent, unprestressed,
specimens of often intricate forms and the correlation of
the stress-strain patterns produced with a pair of coordinate
axis. This task is no small one, although much progress
has been made.
Particular interest is centered around localized stresses
caused by such stress raisers as abrupt section changes,
fillets and holes. The stresses about these points in a speci-
men may reach values several times as large as those in
the main body. As a consequence of such localized stresses,
crack lines and or plastic flow will develop even under
moderate loading. These stresses will cause premature
failure under dynamic loads of sometimes only If, the
ultimate strength of the material.
Three dimensional study of stresses in built-up (ce-
mented) specimens of intricate form is also receiving much
attention. The original studies were confined to two di-
mensional stress study of constant thickness plates, because
of difficulties of machining without pre-stressing the ma-
terial.
In this article are seen photoelastic pictures of two
types of loaded specimens. Accurate vision, long study
and experience are necessary for proper interpretation of
the stresses and strains which are represented by these
multi-colored bands. However, definite patterns are dis-
cernible, and changes in loading is very graphically im-
pressed upon the eyes of any observer.
Photoelasticity provides an entirely new and interesting
field of endeavor for those engineers who are ambitious
and like T.A.M. courses.
Portable . . .
High Voltage
X-RAYS
By August Uttich
Freshman in Chemical
Engineering
Largely through the efforts of an Illinois alumnus,
Dr. E. E. Charlton, the General Electric research laboratory
ha-' developed a portable, million volt x-ray outfit. The
new unit, which is a development of their high-voltage
therapeutic outfit, is greatly reduced in both size and weight
so that it's moveability will be invaluable as a radiographic
tool in the industrial examination of metal structures.
sir J|r at -Jft
In short the outfit consists of a low frequency resonance
transformer mounted together with a sealed off, multi-
section x-ray tube. These are contained in a steel tank
and are insulated by compressed gas. The ex-rays are
generated from the regular tungsten target mounted in
the end of a chamber extending out of one end of the
Cnmplcteil unit, (eourte.sy fi.K.)
Transformer removed from steel tank. (courtesy G.
tank. The whole outfit is only three feet in diameter and
four feet in length and weights but 15(JU pounds.
The transformer for the unit contains 238 miles of
insulated wire consisting of a high voltage and a low volt-
age.. By means of what is known as the resonance prin-
ciple, the usual iron core is eliminated, making way for
the x-ray tube itself. This arrangement not only saves
space but facilitates making the connections to the tube
electrodes and eliminates electrostatic interference in the
tube.
The lower end of the high voltage coil is grounded
and the number of turns chosen for the winding is such
as to make its natural frequency of oscillation 180 cycles
per second. The 180-cycle power is derived from the
60-cycle supply line but an intermediary synchronous motor
generator set renders operation independent of line-voltage
fluctuations. The coil is held under compression by seven
spring-loaded glass rods, which make it possible for the
unit to be operated in any position.
Designed to go with the transformer is the novel x-ray
tube. It contains the electron-emitting cathode and the
copper-backed tungsten target but also has eleven accelerat-
ing electrodes of stainless steel spaced evenly along its
length. These eleven sections and the cathode section are
molded of borosilicate glass tubing joined to rings of fernico,
a new alloy with the same coefficient of expansion as the
gas. The inside glass walls of the tube en\elope are sand-
blasted. The chamber walls and target both are water
cooled.
The tube is now evacuated and sealed. To insure sta-
bility of operation and long life all sections are aged at
voltages 10(1 per cent higher than the operating voltage.
^- * * *
The tank of the million-volt units is made of sheet
steel one fourth of an inch tliick, 36 inches in diameter,
and 48 inches high, and has been tested hydrostatically to
200 lbs. per sq. in. Ry means of a rubber gasket the joint
between the shell and bottom flanges is made gas-tight.
* * -^ *
The gas used to insulate the transformer from the tank
is known commercially as Freon. It is odorless, nontoxic,
non-inflammable and for all practical purposes inert. Be-
fore the gas is applied the tank is evaporated to a 28 in
vacuum ; then it is filled with the Freon to 60 lbs. per
sq. in. A pressure state of the main tank blocks operation
of the transformer if the pressure drops below 50 lbs.
per sq. in. either by leakage or due to low temperatures.
-^- * •» iit
This x-ray unit, which can operate continually at a
million volts and a maximum current of 3.0 milli-amperes,
produces very penetrating x-rays of high intensity. With
this unit sections of steel ranging from 1 to S inches in
thickness can be radiographed in short time exposures.
Radiographs taken with the unit will clearly define
defects ranging from two percent down to less than one
percent. Besides the speed advantage of the new outfit, it
allows greater latitude in the range of metal thicknesses
readable on one radiograph without the time consuming
complication of the blocking technique used in the lower-
voltage range. Likewise it permits greater target-film
distances, still keeping the time of exposme down to seconds
and minutes.
The unit is operated from a control panel on which
is set time and intensity of exposine. All people are called
out the x-ray room, which is well insulated by lead or
concrete, and after a few pushes of buttons the radiograph
is ready for inspection.
A few years ago x-rays were a baby science, but it has
grown from that stage till with this latest innovation in-
dustry has recei\ed rays that can be mo\ed with ease and
projected through metal structvues which vary grearh in
size and wall thickness.
HEY, RED CAP!
Lives there a man since Davy Crockett,
Who hasn't had an evening bag in his pocket?
To the unwary it looks so tiny.
But it's made many men dive in the briny.
Into it she crams all her stuff,
Fifteen articles, plus a powder puff.
"Would you mind," she says with the sweetest smile.
That's started many on their last mile.
If she wants it once, it's at least five times,
To check it is a waste of dimes.
The longer you carry it, the heavier it seems.
Until it exceeds your very worst dreams.
And when the evening's over, and you give it
It's like returning a five pound sack.
It stretches your pockets, and ruins your clothes,
And why you do it, nobody knows.
back.
Preparing to liadiDgraph thick-sliell eastins. (courtesy <;.[•".)
^-m.
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Progress
in
Metal Mining
By Hayward F. Talley
Freshman in Chemical Engineering
II.Mli'uiilirUiii!: with a Hindi uiant (<()iirtes.\ I . S. Huicaii (if Mines)
In after years, the present world conflict may well b:-
known as the War of Metals. It is a war of resources
and supplies. Because modern mechanized warfare is fought
with metallic weapons and is carried on with the aid of
metal constructed vehicles of transiiortation, our mines are
a most vital front line of defense.
Then entry of the L nited States into the war has not
caused radical changes in methods of mining. Rather,
there has been a general improvement in mining practice
and in unit production. Most of the changes have been
at the larger mines where greater use of mechanical equip-
ment in stopes has been made and a more rapid extraction
of ore made possible.
In mines where the ore is loaded mechanically in the
stope, as in breast stoping, the trend has been towards
deeper rounds and larger blasts. Larger blasts are also
considered effective in systems of open stoping where the
ores fall into chutes. The increase in the size of the blast
has been obtained by ( 1 ) increasing the size of the face
and the depth of the round, (2) shooting two additional
rounds between loading cycles, or (.?) drilling longer holes
as nearly parallel to the face as possible ami utilizing
heavier burdens.
In the past, a very serious problem has been that of
ground support. As mining is carried to greater depths
the effect of either not supporting or of improperly sup-
Coal conveyor iinloails into eleotricall.v driven ears,
(eourtes.v Westinghouse)
porting the upper workings becomes cumulative ; seriuos
consequences such as rock bursts or crushes usually result.
Today, where stopes with pillars between are used, the
trend is to use narrower stopes rather than to see how large
a span can be kept open. Hydraulic fillings of stopes offers
excellent support, but disposing of the water drained from
the filling may present quite a problem. Hy keeping about
a foot of water above the top of the sand filling, it has
been found that the sand filling distributes itself with
surprising uniformity over the entire stope, maintaining
a level that is practically horizontal.
Where the use of wet filling would be objectionable,
there is rapidly opening a field for pneumatic stowing as
is used abroad in coal mines. In typical tests made with
pneumatic stowing, four inches of material was blown in
at an effective range of twenty feet by a stream of com-
pressed air under 65 to 8(1 povuids of pressure per square
inch. About 2,500 cubic feet of air was consumed per
cubic yard of filling.
As an example of the new types of mechanical equip-
12
Sluslier operating In sub-level eavinj; drill, Newport mine,
Ironwood, Alieli. (eourlesj I . S. IJnieaii of .Mines)
ment being used today, we shall consider the belt conveyor.
It will handle wet and sticky ores, but is not suitable for
course ores. The use of the belt conveyor for moving hard
ore, except under unusual conditions, requires excessive
secondary breakage in the stope. Belt conveyors have, how-
ever, one decided advantage over almost all other forms
of transport in that they work with the same capacity on
all slopes, both favorable and adverse, that do no exceed
the angle of 21 dgrees dip.
In modern mine ventilation, which is so essential to
allow workmen to perform their tasks etflcienth, the a\ial
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Waste ripck and copper ore hauled by largest lixoniotives in mininn service, .>loren<i, Arizona. (courlesj Westingliouse)
flow or modified type of propeller fan is finding favor.
Closer control is being paid to the quantity and quality
of air being circulated in various parts of a mine. L nless
the shafts were considered in planning the system of ventila-
tion for a mine, the shafts may later prove to be the bottle-
neck in the circulation of air. Mine resistance may be
reduced by increasing the area of the exhaust shafts where
this is feasible.
In times of stress when production is pushed to the
limit, it may be expected that the ratio of accidents to out-
put would increase. This has not been the general rule,
however. The situation has been handled in various ways
in the mining industry. In some cases new men work on
the surface luitil they feel at home and have shown the
management what they can do. In other cases, classes of
instruction are held. In one mine certain stopes are con-
sidered as training schools for new men, and accent is
placed on safe production rather than the number of tons
produced. There have been no acidents of the disaster
type for well over a year. The disabilities and fatalities
have involved individuals and small groups only at any
one time. While this type of acident is not one that gains
wide publicity, the sum total of them is impressive and
disturbing. A constant safety effort in the mining industry
is most essential to prevent an increase in accidents. A
superior effort could mean that tlie mining indvistry need
not retain its very low relative safety in relation to other
industries.
These are but a few of the ways in which the mining
industry is meeting the problems encountered when a na-
tion at war calls for ever increasing amounts of the nation's
natural resources. The Metal Minnig industry is truly
doing its part to insure that The War of Metals will
terminate in our ultimate \ictor\'.
W
Scorched Earth'' Reseeded by Plane
By Edwin Thomasson, Freshman in Mining Engineering
Experiments in the western part of the L nited States
recently have proven beyond a shadow of doubt that air-
planes will be used to reclaim vast acres of land formerly
impossible to seed. Burnt forests, inaccessable mountains,
and wasted grazing lands may soon be blessed with green
grass, providing new grazing lands and helping to check
MAY, 1942
disastrous erosion and even more disastrous floods.
Planting by airplane is nothing new, although its appli-
cation to such rugged terrain is. Cotton planters in the
south have long used the airplane to dust their crops,
thereby controlling the boll weevil.
(Please See Paye 15)
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Original Air- Conditioner Cycle
By Jolin L. Slonneger
The system dfsciibcd lu-rc is a cycle
designed by the writer for tlie purpose
of producing summer comfort conth-
tions at a mininuim operating cost.
Comfort air-conditioiu'ng essentially re-
quires a cooling device. The conven-
tional systems now in use use re-
frigerants for this purpos?. In the
cycle presented here, air is used as the
refrigerant. The average conventional
cooling system requires approximately
one horsepower per ton of refrigeration
for its operation. The proposed cycle
requires only one-twentieth horsepower
per ton of refrigeration in the ideal
case, (assuming iso-thermal compression
and expansion) and even though we
assume such a low operating efflcienc\
as 25 per cent, the proposed cycle woidtl
require only one-fifth as much power
to operate it as do the cycles now being
used.
The proposed cycle is shown dia-
gramatically in the figure. All of the
outside air introduced to the room to
be conditioned must first pass through
a cooling and dehumidifying process.
Outside air is drawn through the pre-
cooler. It is then compressed to a
pressure of about two atmospheres and
then it is sent to the intercooler. In
tin's process some of the heat of com-
pression is absorbed by the cooling
water surrounding the cylinder, and
some of it is absorbed by the water
passing through the intercooler. Tap
water is used for cooling the air in
the intercooler and compression cylinder.
This same cooling water is used after-
wards in the precooler.
From the intercooler the air Hows
to an air-engine cylinder where it ex-
pands to atmospheric pressure. The
system has a circulating duct that takes
air from the room to be conditioned.
The air-engine cylinder is located in-
side of the circulating duct so that the
heat absorbed by the expanding air in-
side the cylinder is taken from the
circulating air. When this air passes
over the air-engine cyliner the expand-
ing air within the cylinder absorbs some
of the heat from the air passing o\er
the cylinder, thereby cooling the air.
This gives a desired effect by lowering
the temperature of the circulating air
passing through the duct. The air from
the air-engine cylinder is discharged in-
to the circLilating duct. Once it is in
the duct, it mixes with the circulating
air. This mixed air is then discharged
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J(jhii L. Slonneger
,
Senior in
AI.E. and inventor of this unique
device, wrote an article for The
Technograph in November, I'^S'J
conccrniny his theory of light and
heat IVhieh dmv considerable dis-
cussion from our Physics depart-
ment. He presented ii paper ana-
lyzing the vibrations in oil icell
pump rods before the A.S.M.E.
Conference in April . 1040. ichich
took 2nd place, .lohn is from
II ashing/on. Illinois and has
many ideas on various subjects. He
has acicpted a permanent position
ill the Mechanical Design Dept.
of (General Electric, startin// upon
his gradu/ilion this .lunc.
to the room that is to be cooled for
comfcHt conditions. About ten per cent
of the air entering the room is outside
air that is discharged from the air-
engine cylinder.
As shown, the crank arrangement is
such that the work done by the air-
engine can be used to drive the compres-
sor. The additional power needed is
supplied by a small electric motor.
To remove heat from a room at the
rate of 12,000 BTU per hour (equiva-
lent to one ton of refrigeration), cal-
culations show that this motor would
have to develop about 0.05 horsepower.
In making this calculation, the condition
of the air and cooling water entering
and leaving the system were assumed
to have the values shown on the dia-
gram. These values were selected to
conform to conditions existing in Ur-
bana-Champaign. If the air leaving the
intercooler is maintained at a tempera-
ture of 73 degrees F or less, the air
leaving the expansion cylinder will have
been sufficiently dehumidified to give
comfort conditions.
This system maintains comfort condi-
tions with very simple controls, because
the temperature and pressure of the air
entering the expansion cylinder are the
only things that control the moisture
content of the outside air entering the
cooled room. The maximum pressure
in the system is fifteen poimds per
square inch (gage). This value is lower
than that used in most conventional
systems. Theoreticalh' this system is
cheaper to operate than other systems
now in use. Only through experiment
to determine the actual operating effici-
encies can the true operating cost of the
system be determined.
HKAT KKM(>VIN<; ( IIAU,\( TKKISTK S—Heat of outside air enterinu syst"
reiiioved hy eoinpressiiii; tlic air and transferrin?; Iieat of <(iniiiri'ssion to eixilini;
On the other hand, heat is ahsorlxMJ friiin air passini; tlirouiih re<ir(iilatin4; (hut 1))
isothermal expansion of air witliin c.n linder of air-eni;ine.
l>KHrAlll)IKI('.\TI(»N STAliKS—Outside ail- at eonditiims shown is drawn inti il
eooler where it is (ixded to its saturation temperature, IS det;. V. Tliis saturated
eompressed to Vi its orii^inal voluiiic hy eonu)r<'ss(ir, heiny diseliaryed to intercooler
it is cooled to its oi'i4:inal T.\ dei;. I'', temperature. Since partial pressure of water
is a function of temperature only, and each component of a mixture ma> he cons i
to occupy the entire vidume of a mixture (Italton'-. !,a\v), therefore, water vapor <
considereil to occiip.\ the entire V(dmne at its partial prssure of (I. Id psi. al>s. at 7H (I
Thus, this reduces to a plain steam talile urolilem, i.e., sinci' the specific xohime '*
saturated vapcu' is rcduied to '- its ori:;inal specitit' vnlume, it is ol>\ ious that the <1 »'|
of this steam will he .">(! per cent, ':• of the vauor <-ondensini;. Now air enterini; till
ensine from the interccxder has lost i- its orii^inal moisture. I5y diseharyini; the ait'
the airenKine at the sauu' temperatuie and pressure as it had upon enterin;; the i
pressoi-, minus '. its nu)isture, the relative humi(lit.\ will he oO per cent, the i ''
temperature and humidil.^ for comfort (onditions.
'SCORCHED EARTH' .... (from page 13)
The principle of plane planting is simple. Movement
thioiigh the air and wind created by the propellers blows
seed outward as it slides from a hopper in the plane.
Recently, a seed dispensing device, consisting of vanes on
the bottom of the hopper and a small fan blade to throw
the seeds outward, has proven a big success.
The accuracy and evenness of dispensing seeds was
proven in a test of a 700 acre tract in the Squaw Creek
country of Idaho. It was calculated that a piece of paper
12 by 18 inches should catch 21 seeds. Then greased
cards were layed diagonally across the field, and a check
showed that the average number of seeds falling on each
card was 2i. The plane used flew 300 feet above the
field, at a speeil of 80 M.P.H. To insure an even seeding,
the field was cross seeded at right angles.
About 13.(100 acres in Coos and Curry county, (Oregon,
which had been destroyed by a particularly heavy forest
fire, was recently saved from waste by use of a plane
planter. In this project, 55 ranchers pooled resources to
buy seeds and hire a plane. A Stearman biplane, with a
cruising speed of 120 M.P.H. was used in this operation,
which turned out to be a great success. The plane used an
average of 40 gallons of gas for each flying hour, and the
cost was just $1.23 per acre, much cheaper than sowing
by hand.
Two hoppers were used in the plane, each carrying 500
lbs. of seed. Fourteen inch vents with 3 inch openings
were at the bottom of each hopper. These vents had
baffle plates regulated by set screws, and controlled by
the pilot from his cockpit.
Tests have been conducted to find the best flying speed
and thing time. These tests have shown that a plane
fhing at 500 feet above the ground at a speed of from
100 to 105 M.l'.H. gives the most even seeding. August
and September are the best months for planting.
Oi course, seed planting by air requires the .service of
a good pilot, for the work consists of flying that is prac-
tically "hedgehopping." It is necessary for the pilot to be
familiar with both the plane and the ground below. An
inspector on the ground informs the pilot of changing air
currents and other conditions by means of a flag, although
a two way radio has been tried with more success.
Usually the pilot plants a 100 foot swath on each
flight, sowing 50 feet on each side of the plane. This is
the maximum range of seetl distribution, but by using this
distance, no overlapping is caused.
In California, where unprecedented numbers of fires
ha\e burned over land, leaving it bare of all vegetable
matter, floods are a regular occurrence. These floods,
which run down the bare hills and canyons, are effectively
reduced by planting the hills with any vegetable matter,
thus slowing up the flow of the water and preventing
disastrous erosion. The Forest Service, realizing this, have
used planes to replant man}' of these regions. It is interest-
ing to note that instead of using grass, mustard seeds were
used to replant such areas. These seeds send out a vigorous
root system, and are low in price and easy to handle. The
method used is the same as for other seeds.
It is hoped that other uses of the airplane, as beneficial
as this one, will be discovered, and airplanes will not be
used primarily as an instrument of death.
COOLED AIR
DISCHARGED
TO ROOM
TEMP 73-F
AIR FROM ROOM
TO BE COOLED
ly| OUTSIDE
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NAMES
in the nezvs
By William R. Schmitz
Freshman in dhcmical Engineering
BILL STEWART
Hill is niembei' of Pi Tau Sigma, Alpha Tau Sigma,
A.S.ALE., Cadet Major in the Infantry, and captain of
the university rifle team. During the past inter-unit rifle
competition, Hill won individual first place. Bill has
especially enjoyed riHe shooting as evidenced by the number
of medals he has won. He has received so many that he
must keep them in a box. The rifle team was pretty good
this year, it won the Sixth Corps Area championship.
Right now. Hill's immediate plans are concerned with
the army. However, he expects to receive a commission in
the Ordnance Plant at Aberden, Maryland. Here at school
Hill has been interested in heat treatment and design work.
The M.F^ laboratory has proved quite fascinating to him
also. He has done very well in his subjects too, as shown
by his respectable 4.4 scholastic average.
When Hill first started looking for a college to enroll
at, he thought of entering California Tech. Hut he finally
settled on Illinois because it was closer home, especially
to his girl friend at Rockford, 111. Bill is going to leave the
ranks of a bachelor and marry his childhood sweetheart
on the 24th of May. So we wish him a lot of success and
happiness in his mariage. When quiered about his ambition,
he replied, "I want to be a damn good machine designer."
Hill has had a chance to visit several other campuses,
but he sa\s that he will take good old Illinois anytime. Our
military facilities are far above most other schools although
they may have a little more beautiful scenery than we
have here.
CHICK BILL
CHARLES IRISH
Charles Irish, better known to all his friends as "Chick",
is a Metallurgical Engineer. Chick is a member of the
national A.I.!VI.E., and is treasurer of the local Mineral
Industries Society. When he graduates this spring, Charles
is all set to go into the Xavy with a "V special" com-
mission. He doesn't know exactly what type of work he
will be doing, but he thinks that it will be Diesel Engi-
neering.
There are two types of Metallurgical Engineering and
Chick favors Process Metallurgy. If he wasn't going into
the Navy, he believes that he would like to enter the Pro-
duction field and then use that as the basis of sales engi-
neerin. However, he thinks that he might stick in the
Navy for good if everything turns out all right. His am-
bition is to do some kind of executive work in engineering.
Chick spends a good deal of time working for the
Collegiate Cap and Co. during both the school year and
the summer months. He thinks that his greatest thrill
will be when he steps up to receive his diploma after having
worked so hard to get it. Hut he ranks his commission in
the Navv a close second.
JOE LAVKRNK
Chick hails from Decatur, 111., and lists sports of all
kinds as his hobby. He says that he first got the urge to
come to college while he was visiting one of the northern
colleges and a group of sorority girls serenaded him one
night. Chick likes to take in all social events, but insists
that he must have variety among the girls.
JOE THOMPSON
Activity man among the mechanical engineers is Joe
Thompson. Joe's pet peeve is engineers who say they don't
have time to work in activities. Practicing what he
preaches, Joe has been quite an active man. He especially
likes to meet people and make friends with them. It must
be this quality which makes him such a good-natured engi-
neer.
Joe is a member of A.S.M.E., Tau Nu Tau, Alpha
Phi (^mega, and Pershing Rifles. He was for a while a
member of the Advanced R.O.T.C., but because of a
physical handicap he was forced to drop out of it. Also a
member of the Independent Council, Executive council of
MIWA, Y.M.C.A., Senior Hall committee. Slide Rule
Shuffle committee, and is now president of the Univer-
sity Alodel Airplane Club.
Quite an enthusiast about model airplanes, Joe has won
several trophys, among them a second place in the Mid-
Western States Championship, and an outstanding achieve-
ment award in model aeronautical engineering. After grad-
uating, Joe expects to enter the production engineering
field, but he hasn't definitely decided \et.
Joe also likes to tinker around with old cars, and has
built a sail boat which he makes good use of in the summer.
Tennis and weight lifting prove fascinating to him as well
as doe.s concert music. Joe plays a piano accordian and is
an ardent Jitter-bug. He is not slow in getting around
with the co-eds either, but complains that they don't dance
as well as they could. He advocates that engineers should
have a lot of social life.
(Please See Pa,/e 24)
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TECHNOCRACKED...
K(I. Note: This is positively tlie last
(you Jiope) that Kd's infamous Koiigliei-
than-aCot)' style of columnisin will appear
under TK( HNO( KACKKD.
We see where the University has
given the Old Gym over to the Navy.
The Xavy plans to install 800 men
therein for the purpose of starting a
signal school.
Just our luck. After the draft was
getting the ratio down to something
smaller than an astronomical expression
the government comes along and blasts
h-1 out of it.
But the co-eds won't have such a
Held day as might appear. The sailors
have to stay on the reservation at all
times except Saturday night and Sun-
day afternoon. This leads us to belie\e
that the Committee on Student Affairs
will soon be ra\iiig about North Cam-
pus as much as they do South Campus.
According to the latest commiuiique
the boys in blue will "receive training
in visual signals." We get it. The old
Illini standbys like the handkerchief
flvitter, the sly wink, and the lifted
eyebrow.
Instead of hanging around the phone,
the local gals will now spend their
time on the roof with a pair of binocu-
lars receiving blinker signals from the
Old Gvm.
Since this is the last issue this year,
and since we are going to be graduated
—allegedly, this will be our last chance
to gi\e prospective freshman engineers
a little sage (?) advice. Below arc
listed a few of the courses in the engi-
neering curriculum with a little inside
dope.
Computing 'Flunk' possibilities
C. E. 15—This is a survey of a sur-
vey course in surveying. Best time to
take it is during the spring when the
co-eds spend their off hours on the
library steps. You might as well put
the transit to good use since the rod-
man is always in the wrong place any-
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By Edward C. Tudor
Senior in Electrical Engineering
way, and besides he's too far away to
successfully cuss out.
E. E. 95 and 96—After the first
eight weeks this course resolves itself
into a contest between the senior E. E.s
and Professor Paine to see if any of the
boys can find anything to talk about
that Prof. Paine isn't hep to.
Eng. 39—Theoretically this course is
on industrial relations. The final benefit
results in the student's being able to
tell the difference between a sit-down
INTROUICING
Engine-School Eddie, '45
The fidsh Knitineer cirieatured on
these and following pages is from
the skillful pen of .John Keplinger
'1.5, of the Civil Kngineerins School.
.lolin lives at the new Men's Resi-
dence Hall and is from Lombard,
Illinois.
strike and the Illini football squad in
action.
G. E. D. 12 — This is a one-hour
course. (According to the catalogue.)
It is also a good example of the reason
capital and labor fight over the 40-
hour week.
M.E. 10 and 13—Thermodynamics
—
also known by other names, some defi-
nitely euphonic. Causes one to marvel
at the complex processes set into motion
by striking a match.
Any Physics Course—These courses
usually give the student the opportunity
to think over this proposition of be-
coming an engineer. Many students
think it over twice and then go into
bee-keeping. No comment on the Phys-
ics Dept. This rag is censored.
Any T. and A. M. Course—Known
as Gripe lA. No comment needed.
* * *
Resides the courses, there is always
the curricidum. Every senior will argue
with all the enthusiasm of a Dodger
How about that, huh?
infield chasing an umpire that his de-
partment is the toughest one in the
whole imiversity. We feel qualified to
make a few remarks on each one after
five years as an undergraduate. ( Ed.
Note: The five year plan was devised
by those with communistic tendencies
and is not recommended except in isolat-
ed cases.
)
Ag. Eng.—The lads in this depart-
ment are .seen occasionally north of
Green street. Most of their time is
spent learning how to drive a tractor
straight enough to plow a furrow. After
this training they are a cinch for the
Tank Corps. We would say more, but
they read The Agnculturist and the
effort would be wasted.
Ceramic Eng.—These guys are the
most convincing gripers on the campus.
The most effort we have ever seen ex-
pended is the baking of ash trays for
Engineering Open House. In case you
have never seen a Ceramic engineer
running around loose don't feel that
you don't get around ; they hang out
in the hinterlands of the engineering
campus, the region being more com-
monly known as the Ceramic Building.
We've ne\cr seen the place ourselves,
but we understand that it is somewhere
back of the Transportation Building.
Chem. Eng. — These guys are sup-
posed to be in LAS, but their ap-
pearance belies their college. The prime
advantage of being a Ch. E. lies in the
fact that they never need excursions
to Bidwell's to fortify their morale since
they can brew their own with the Uni-
versity's equipment.
C. E.—These are the lads that keep
608, Bunny's, and Twenty Taylor on
a paying basis. (Ed Note: Why not?
They have too much spare time any-
wa\
.
) We knew a C. E. once who
spent three semesters trying to find
something to do in the way of studying
(Sec Page 19, Sucker)
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This is tlie last issue of TECHNOGRAPH for thia semester. There will be no
summer school edition. Next fall the magazine will be in new hands, hands as yet un-
selected by the Illini Publishing Company Board of Directors.
However, regardless of who is selected to head the Business Managership and the
Editorship, TECHNOGRAPH offers an excellent chance for extra curricular work.
Membership on the staff goes a long way in impressing many prospective job inter-
viewers near graduation time.
Editorial work helps the engineer to develop the ability to write reports now a
very vital part of an engineers training, and to put down in black and white any or
all ideas that might otherwise never find expression. There is a certain undescribable
sense of satisfaction in seeing the words from ones own pen in a printed magazine that
can be found in many large libraries all over the United States and in engineering
universities.
Work on the business staff teaches the value of bookkeeping, economics, and some-
thing of the difficulties of business administration.
Any staff position develops dependability and initiative, qualities which our nation
at war is in dire need of at this crucial moment.
Matrix keys for conscientious work on the staff are awarded members at the end
of each year.
Technograph also offers an excellent outlet for undergraduate idea expression.
Many patentable ideas have first made their debut in college engineering magazines.
(See John Slonnegers original plans for a summer comfort air-conditioning unit in
this issue.) Many of the authors of new ideas have received high salaried positions
upon graduation on the strength of their printed articles in college in college engineer-
ing magazines.
Remember, the TECHNOGRAPH is no picayune pamphlet with purely local
circulation, but is read on engineering campuses all over the country and out in in-
dustry.
National advertisers realize the value of featuring engineering products and services
for the future engineers from one of this country's most famous engineering schools.
Thus they have favored TECHNOGRAPH with the second largest amount of ad-
vertising given college publications by national advertisers in this country.
TECHNOGRAPH is looking for new talent and ideas. Engineers, this is your
paper! Subscribe for it, read it, show it to your friends and parents, and try out for
a staff position. If you are interested make it known to Editor Don Stevens (tele-
phone 7-2820), for there is undoubtedly some position which you can successfully fill
if you so will it, thus aiding the Magazine, the University, and yourself!
ROBERT E. McCLEARY, '43
A ssistaiit Editor
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DON DICK
Above are the pictures of the Editor and the Business
Manager of Technograph for the past year. Donald
Stevens is a Ceramic Engineer, Richard Landon is an Elec-
trical Engineer. Don is not so tall, is an independent and
loves military, holding the rank of Lieutenant Colonel
in the Coast Artillery Corps of the R.O.T.C. Dick is
over six-foot all, a member of Phi Gamma Delta, and is
not in the Advanced Military Program.
However, it may be said that they both have in com-
mon the title of B.M.O.C., and have both held many im-
portant positions and served on numerous committees
throughout their school years here. They both graduate
this June.
The list of their accomplishments is impressive.
Don is a member of Tau Beta Pi, Phi Eta Sigma,
Alpha Phi Omega, Sigma Tau, American Ceramic Society.
Coast Artillery Club, Keramos, Pershing Rifles, Scabbard
and Blade, Thunderbird Battery, Mens Glee Club, Engi-
neering Council, and has the Scholarship Key.
Dick is a member of Phi Kappa Phi, Tau Beta Pi, Eta
Kappa Xu, Sigma Tau, A.LE.E. and Engineering Council.
These two boys were fated to become the hosts of the
famous Engineering College IVIagazines Association Con-
ference which was held here last November and which was
attended by Engineering Editors from all over the country.
This task they performed with precision and finesse. The
Conference proved an unmistakable success with 76 delegates
attending, the largest attendance in years.
Technograph has fared well under their able and bril-
liant administration. More pages were printed per issue
this last year than imder any other regime in the past five
years. We believe the magazine has been conducted on a
very creditable plane this last year and to its leaders goes
the largest share of credit.
So long, Don and Dick. . . We wish >ou the success
in life we know vou will be certain to attain.
This May issue was eonipiled and edited by Robert
K. MiCleary '43 and Sheldon .1. Leavitt '4:!H.
TECHNOCRACKED . .
.
(from page 17)
and finally wound up in a sanitarium,
a victim of dypsomania brought about
by frustration.
E. E.—The E. E.s, also known as the
playboys of North Campus, occasionalh'
are seen mam'pvdating a slip stick.
Most of their time is spent arguing
with Commerce studets in the local
coke joints; the inevitable result of
these arguments is the Engineer coming
out second best but with a feeling of
superiority that springs from his un-
touchable ego.
Eng Phys. — Occasionaly someone
registers at the State U. who is too
impractical to be an engineer and too
practical to be a physicist. The result
is one more in the curriculum of Engi-
neering Physics to further disturb the
members of two departments at once.
General Eng.—These are the lads
who are unable to make up their mind,
and after graduating as a General
Engineer come back to the State U. to
major in some department so they will
be able to hold down a job.
M. E.—These jokers know every hot
spot within a radius of fifty miles. Their
information is obtained directly from
their instructors who apparently haven't
heard that the term "Joe College" is
only applicable to LAS students.
Met. Eng.—(^nce in a great while
a Met. Eng. wanders away from the
Met. Lab. and gets lost along Sororit\'
Row. This is the only time they are
seen in public. Just exactly what the
life and habits of a Met. Eng. are is
one of the campus mysteries.
Mining Eng.—Contrary to popular
opinion a Mining Engineer exhibits
none of the characteristics of a mole.
The pasty complexion is not a result
of hours spent underground but is that
not-too-uncommon affliction known as
night club tan.
This winds up our stay with the
Tech., and at this point we take a
brisk walk around the block to our
oxygen tent.
^K
(limbing toward graduation.
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OLD GYM I
Converted to
01(1 Gym, Nortli of Talbot Lab.
\\ NAVAL TRAINING SHIP //
W^ith most of the men on the campus wondering about
what the addition of about 800 "bluejackets" will do to
the date ratio, the engineers are beginning to wonder how
they might be affected by the navy's technical school on
campus. The answer is that you won't notice their pres-
ence unless you number among those who had a P. E.
class changed to Huff Gym, and even then you will only
be a little later than usual for your class in Tarnsoprtation
the next hour.
Some of the civil engineering students will do their part
for national defense by giving up their design rooms and
class rooms on the fourth Hoor of Engineering Hall. The
navy will use these rooms for class room instruction.
The Old Gym and the property immediately around
will be the same as any ship in the fleet as far as the
trainees are concerned. The ship, however, will be in port
every weekend so if these sailors live up to their reputation
—look out!
The time during the week will be spent studying. Their
course is divided into six major parts, namely: visual sig-
naling, blinkers, semaphore, flags and flag hoists, navy
procedure, English and spelling, and general instruction.
An additional study section will be held at night on the
"Bluejacket Manual" which contains information of all
types of concern to navy men.
The course of instruction will be sixteen weeks long,
and at the end of that period the men will be sent to sea
as Signalmen, third class, a petty officer's rating. Those
who don't qualify dining this period will be assigned to
ships as signal strikers, and at the end of an apprentice
period in this capacity they will receive their rating as a
Signalman, third class.
The 800 men will come to the school from all over
the country, but the largest numbers will be from the
training centers at San Diego, Great Lakes, Newport, and
Newark. Some will be veteran seamen, but a large num-
ber will be new men from the navy reception centers. All
have had a high school education and many have college
degrees. Some of the famous athletes of the recent years
will be included in the group. An additional 100 men will
be stationed here by the navy to act as instructors and to
carry out the administrative details of the "ship." The
"ship's company" will include several of the veterans of the
last war who returned to the service to fight for their
country in a different capacity.
Lt. Charles H. Bowman, the commandant of the school,
came up the hard way from the "rank and file." He
enlisted at the age of sixteen, and dviring the later part of
the six year enlistment, he studied law. Following his
discharge he graduated in law from Cumberland I'niver-
sity. He attained a reserve commission in the navy and in
the summer of 1940 he was calle dto active duty.
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By William G. Murphy
Junior in Civil Engineering
The blinker course will be the only thing to resemble
any course given the Signal Corps in the R.O.T.C. brigade.
It will include the operation of the blinker, the directive
flash, wig-wags, signal lamps, and the Very pistol. In
their course of general information, the trainees will re-
ceive a brush up on arithmetic and algebra in order to
enable them to compute deviation and variations.
The Technograph welcomes the "gobs" to their inland
ship and wish them all the success possible in the course.
And as a brother in the defense of our country I say "Bon
Voyage!"
Wanted!
5,000 Engineering Texts
Used or New
We will pay as high as fifty per cent of the
new price for any engineering textbook that
will be used in summer or winter school.
UNIVERSITY BOOK STORE
202 SOUTH MATHEWS
610 EAST DANIEL
I
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The girl behind "ihe voice \n\X\ a smile" is known to
everyone. You have learned to count on her in daily
telephone calls as well as when emergencies come.
loiv meethersisier
—also aBell System girl. She's your friend,
too, although you've never heard her
voice. Here she is on the final telephone
assembly line at one of Western Electric's
great plants. Like the fifteen thousand
other women in the Company, she does
her work well. She's proud of the part she
plays in making telephone equipment
for this Nation . . . and for the armed
forces of the United Nations.
Western Electric
is back of your Bell Telephone service
FOR VICTORY
..keep buying
Defense Bonds
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DR. NAVIAS
Tight seals between iron and glass, eliminating the need
of nickel and cobalt, critical war metals, for wires leading
into certain types of vacuum tubes, are now being made
with a new development of General Electric scientists.
Dr. Albert W. Hull and Dr. Louis Navias. of the G-E
Research Laboratory, have just been granted a patent for
their invention.
P"rom early days of the electric lamp, a problem of
construction has been to make a tight seal between metal
and glass. It is also involved in making radio tubes. Even
with tubes in which the glass shell is replaced by one of
metal, the lead-in wires pass through glass insulating
bushings.
The difficulty is that most kinds of glass expand with
heat at a different rate from that of the metal. Glass and
metal may be tight at one temperature, but when they
are heated the glass will either crack or pull away from
the metal, because the change in their dimensions is not
the same.
Platiniun was used in the first electric lamps, since it
has nearly the same rate of expansion as the glass then
employed. Various substitutes for platinum were devised,
which were satisfactory for lamp seals, though they were
not adapted to the large seals used for powerful vacuum
tubes, for example. However, Dr. Hull and others de-
veloped special nickel-iron-cobalt alloys for this last ap-
plication.
Since nickel and cobalt are used in many ways for war
equipment, and their supply is extremely limited, the new
invention of Dr. Hull and Dr. Navias is an important
one, since for certain applications, it permits tight seals to
glass without their use. They have devised a series of
22
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glass compositions which can be used with iron and certain
iron alloys. One consists of 45 per cent silicon dioxide,
14 per cent potassium oxide, six per cent sodium oxide,
M) per cent lead oxide and five per cent calcium fluoride.
The rate of expansion of these glasses is very close to that
of iron.
In seals using these glasses a further and separately
patented invention of Dr. Navias also proves useful. When
a glass containing lead is sealed in contact with iron, some
of the lead atoms migrate from the glass into the metal.
This weakens the joint, and may let air leak into the tube.
Dr. Navias proposed placing a thin layer of lead-free
glass directly over the metal, then sealing the lead-con-
taining glass to that. The thin glass layer prevents the
lead from reaching the iron, yet it is not thick enough to
crack and let air in.
Dr. Navias was graduated from the College of City
of New York in 1918 with the degree of B.Sc. in chemistry.
In 1921 he received his M. Sc. in ceramic chemistry at
this University and two years later his Ph. D.
^^rwo^ THr^^
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Suniiner sclmol, or the arni.v'
FOR THE GRADUATE
Illinois Pins, Rings, and Keys
in variety of styles
GRADUATION GREETINGS
and
GIFTS IN PROFUSION
Strauch's, at Campus
709 So. Wright, Champaign
THE TECHNOGRAPH
FLAMES ARE THE CUTTING TOOLS
EACH hour is worth ten in production
time when steel plate for our ma-
chines, guns, tanks and ships are
multiple flame cut by the Airco Oxy-
acetylene Flame. Slicing its way through
steel and iron, this white hot flame has
revolutionized metal fabrication by
providing a swift, accurate, economi-
cal method of shaping sheets, forgings,
castings, structures and pipe. Size and
shape which can be cut is practically
limitless. A single piece or hundreds
of identical pieces can be shaped to
amazingly close tolerances. Changes
in design require only new blueprints
or templets to guide the torch.
Other defense jobs being done by
this versatile metal working tool include
hardening steel to any degree and
depth; welding two or more metal parts
into a strong, homogeneous unit; ma-
chining metals with unrivaled speed,
and cleaning and dehydrating metal
surfaces for long lasting paint jobs. To
insure greatest speed, efficiency and
economy in applying the Airco Oxy-
acetylene Flame to defense production,
Air Reduction offers industry the coop-
eration of a complete engineering staff.
To better acquaint you with the
many things that this modern produc-
tion tool does better we have published
"Airco in the News", a pictorial re-
view in book form. Write for a copy.
ANVTHIIVG AXD KVERYTHIIVC FOR GAS WELRIWG OR C
REDUCnON
^Jeneraf Ly/frei:
60 EAST 42nd STREET, NEW YORK, N. Y.
in Texas:
Magnolia-Airco Gas Products Co.
DISTRICT OFFICES IN PRINCIPAL CITIES
II T T I IV G A !V 1» A R < W E L U I :!V t.
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CO2 Extinguishes
FIRES in
Plane Motors
By Edwin Thomasson
Freshman in Mining Engineering
CONTROL PfiNEL- PREFERABLE
MOUNTED ON INSTRUMENT B04RD
SUPPLY LINE INDICATED
BY FULL LINE
SHORT PULL VALVE 8 CYLINDER
ASSEMBLY
OUTBOARD SAFETY
DISCHARGE FITTING
One of the greatest dangers to aviation has been, and
still is, fire. The engines, being extremely light and ex-
tremely powerful, often operate at very high temperatures,
and as a result, fire sometimes results, causing crashes, loss
of plane, and loss of life.
However, it is now possible to equip airplane engines
with a sure and almost foolproof fire extinguishing system.
This device forces a flood of Carbon Dioxide gas throughout
the entire engine, which quickly extinguishes any flames
that may be present. It is controlled by the pilot from the
cockpit or cabin of the plane, from where it may be turned
on at will.
The system, in itself, is quite simple. It consists of a
cylinder which contains from 5 to 15 pounds of liquid
carbon dioxide, a quick release valve, a perforated ring
which fits around the motor, a nozle which fits into the
carburetor scoop, and a control panel. When the control
lever is pulled, it opens the valve, allowing the CO^,, which
is held under pressure, to expand greatly, and thus flow
into the perforated ring and nozzle, and from there into
the engine. Because it is under such pressure, the gas flows
from the ring with a great deal of force, thus flooding
the engine with CO„. Since the CO^ rushes in with such
force and in such great quantities, it immediately displaces
all the oxygen from the area surrounding the engine, and
the flame, having no oxygen, quickly goes out.
The extinguisher is easily installed in any type of plane.
The cylinder containing the CC)„ can be mounted any
place in the fuselage. However, it should be placed so that
the control cable and the gas supply line, leading from the
cylinder to the ring, are as short and straight as possible.
The second step in installatoin is mounting the ring. It is
fastened securely to the engine mounting ring, taking care
that no holes in the ring are covered by the mount fasten-
ings. The nozzle is then connected to the carburetor scoop.
The nozzle is merely an added safety factor, since most
trouble begins in the carburetor, and the flames will remain
there longer than any other place.
Only one factor need be considered in installing the
system. There are two distinct types of cylinders, one
made to be mounted horizontally and the other to be
mounted vertically. The mounting place must be selected
and the correct type of cylinder installed to give satis-
factory results. Then too, the type and size of the engine
should be a governing factor. The cylinders are made to
hold varying amounts of CO^, and should be chosen by
the size of the engine.
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Schematic diagram of extinguisher layout.
It is entirely possible to have one system on a multi-
engine plane. The only additional equipment needed is a
distributing valve, allowing the gas to flow to only one
engine. In operating this type of system, it is necessary
for the pilot to first turn the operating handle to the correct
engine before pulling the release cord. Thus, the operating
handle is set in a neutral position, and the system will not
work until the handle is pointed at the "right engine," or
"left engine."
With airplanes so necessary and so vital to America
these days, it is hoped that this simple but ingenious fire
extinguishing system will do its part in preventing crack
ups and in saving planes.
N.A.MES IN THE NEWS . . . (from page 16)
LA VERNE BIRKS
La Verne Birks, better known to his friends as "Shorty,"
is an engineer physicist. At the present tune he is busy
helping the E.E.'s out. He is in charge of the program for
the coming E.E. show. He believes that if you go in for
anything, you should go in for all there is in it. One
thing that La Verne especially hates is to have to wait
around for someone when something else should be done.
La Verne has done well while in school here. Among
the courses that he has especially liked are astronomy,
X-rays, and building space models of molecules. Having
a good 4.75 scholastic average, La Verne is a member of
Sigma Phi Delta, Tau Beta Pi, Sigma Tau, Pi Mu Epsi-
lon. Phi Eta Sigma, and Physics Club.
Claiming Rockford, 111., as his home town, LaVerne
came to Illinois because thought it was a lot easier to
go to school than to work. He got his first taste of engi-
neering while working in a metallurgical laboratory, and
from then on he was certain that he wanted to be an engi-
neer. When he graduates this spring. La Verne is all set
to join the Rohm Haas Co. He expects to work in the
research laboratory where he will help make clear windows
out of acryclic resinsis for our bomber planes.
La Verne particularly likes to play golf, tennis, and to
swim and to bowl. He also likes to dance, but since he
is pinned to a girl back home, he has not been too active
in social circles. He says that he really likes to entertain
his girl down here at the University, and he hopes someday
to have a nice home in siuiny California.
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COLOR FOR RUBIES . . .
BACKBONE FOR STEEL!
^^^* Chromium, the clement that imparts pre-
cious color to rubies, imparts something
more precious to steel. It gives steel in-
credible hartlness and resistance to heat
and corrosion. It makes steel strong, yet ductile
and shock-resistant.
Chromium is the key that has opened — and is
still opening— great new fields of application for
steel. Without chromium, the whole wonderful
series of stainless sicels would not have been pos-
sible. From tarnish-free tableware to corrosion-
resistant chemical equipment . . . from strong, light-
weight truck bodies to streamlined trains and
airplanes . . . from heat-defiant boiler tubes to high-
temperature steam turbines . . . chromium has made
possible a steel with properties of the noble metals.
But the stainless steels are only one preat contribution of
chromium. This element has also helped to provide hard,
shock-resistant armor plate and armor-piercing projectiles;
long-wearing engine valves; strong, tough gears, tools, ball
bearings, car trucks, shafts, springs, and dies; and hundreds
of otlier improved articles.
Ve do not make steel of any kind. But for over 35 years,
we have made ferro-alloys and alloying metals used in steel-
making. Among these are chromium, silicon, manganese, va-
nadium, tungsten, zirconium, columbium, and calcium.
It was our research and development that made the low-
carbon grades of ferro-chroniium available commercially.
Without these, production of a majority of the stainless steels
would have been impracticable. Inquiries about stainless and
other alloy steels — their manufacture, fabrication, and use
— are cordially invited.
The progress made by Electro Metallurgical Company in the
manitjactiire and use of ferro-alloys and in the development of
alloy steels has been greatly facilitated by metallurgical re-
search in the laboratories of Electro Metallurgical Company
and Union Carbide Company; by the advances in electric fur-
nace electrodes and techniques of National Carbon Company,
Inc.; and by the broad experience in the production, fabrica-
tion, and treatment of metals of Ilaynes Stellite Company and
The Linde Air I'roducts Company. All of these companies are
Units of Union Carbide and Carbon Corporation.
ELECTRO METALLURGICAL COMPANY
Unit of Union Carbide and Carbon Corporation
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IOre boats liko tliis one at Newpmt News keep (ireat Lakes Steel mills supplied, (eouitesy Westinghouse)
War Boosts Steel Production
All daily and monthly world's records for blast furnace
production were broken April 1, 1942, by Great Lakes Steel
Corporation's Zug Island furnace, with a straight ore bmden
production for the month of 43,478 tons and the final day
production of 1608 tons, (icorge R. Fink, president, an-
nounced today. The previous widely acclaimed world record
of 41,782 tons for one month was set a few weeks ago in
Pittsburgh.
The new figures are approximately 40 per cent ahead
of the average for a large furnace before Pearl Harbor.
This record was established with a consumption of less
than 1,700 pounds of coke per ton of iron produced — a
decrease of five per cent in the consumption of coke, a vital
war material. Furnace crews throughout the country in
the race against time have been exerting every effoit to
win this distinction and, with the cooperation of tlie War
Department, the competitive spirit has resulted in hundreds
of thousands of extra tonnage.
This is the second record set by the Cireat Lakes Steel
furnace, the largest in operation anywhere. It was built
and blown in December 9, 1041. Ordinarily, it would
take eighteen months to build. This one was completed in
six months.
"Every tap for a Jap" was the slogan of the men as
thc\- ncared the record and ran their last day's score to
an unheard of tonnage. Almost all have sons, brothers,
and ieiati\es in the army, navy, and air force, and they
set out to back them up with a record production of \itally
needed steel. To "tap " a furnace is to release the molten
pig iron, which is com eyed down the cast house and
branches off to drop into 110-ton hot metal ladle cars
in which it is transferred to the mill to be converted into
steel. Great Lakes Steel, a unit of National Steel Corpora-
tion, is almost 100 per cent on war orders, its steel, much
of it low alloy wliich cannot be produced elsewhere, going
into materials for the War and Nav\' Departments.
Driving tiiuard a .Ipnint (?)
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The little glass fireman that draws no pay
TAKE a good look at this picture.
For without a ladder you sel-
dom get a close-up of a sprinkler
head.
This one is said to be the last word
—
so reliable that industries which
equip their buildings with this little
"fireman" obtain low insurance
rates. L sers sav it pavs for itself.
When the heat of a fire reaches a cer-
tain teniperalure. the little "<,^nart-
zoid" bulb \<(u see in the sprinkler
head is shattered by expanding
Uquid inside it. A valve is thus
released, and water is directed onto
the fire.
For the engineer, there's more to
that little bulb than meets the eye.
For one thing, it replaces alloys
formerly used. For another, it shows
how glass can now be made into
accurate meilianlcal |)arts. The
bidb must sballcr al a sjiecific tem-
perature. And it must shatter com-
pletely, with no splinters to hinder
valve action. Too, it must fit its
hardware exactly. So it's up to
Corning to supply glass free from
weakening flaws and to hold wall
thickness and O.D. to the small
tolerances that can make or break
the efficiency of a sprinkler head.
Fussy? Sure. I?ul I ussy and tough
jobs are stock in trade at Coming.
Did von know for instance that
Corning makes a light gloljc that
also protects industry because,
unlike the "Quartzoid" bulb.
«.J
it will not shatter? That Corn-
ing has developed industrial
glasses to withstand heat that turns
metals to liquid? Or that glass springs
from Corning will outlast metals in
fatigue tests?
These few examples give you an
inkling of the growing usefulness
of glass in these days of material
shortages. No wonder engineers with
urgent problems say "Ask Corning."'
Corning Class Works, Corning, N. Y.
cORNING
means
Research in Glass
M.\Y, 1942 27
Quartz Spring
Quartz .spring and pt'iicil.
Because it excels the best spring steel in several re-
spects, glass-like clear fused quartz is being used as springs
to indicate minute differences in weight in the General
Electric research laboratory at Schenectady, N.Y.
Springs made of hair-like filaments of quartz can be
stretched to ten times or more their original length and
will return exactly; steel springs would undergo a perma-
nient stretching. Quartz has an extremely high melting
point, and quartz coils can be used at high temperatmes
;
steel springs lose their temper at a relatively low tempera-
ture. Quartz spirals are not affected by any degree of
humidity; steel is subject to corrosion. Quartz is practical-
ly invulnerable to the multitude of chemicals encovuitered
Ohm's Law Calculator
in a laboratory; many affect steel. And finally, quartz
coils weigh far less than and have resulting advantages
over corresponding steel springs.
In the laboratory investigations the quartz springs are
usually suspended within a glass tube maintained at the
desired temperature by immersion in an oil bath. A small
glass "Boat" suspended from the coil holds the sample
under investigation. As the sample varies in weight, so
does the length of the quartz spring; since the length of
the spring is proportional to the weight, readings of length
give accurate weight values. Measurements are made with-
in an accuracy of a milligram, or 1 28,350 ounce.
The quartz springs are used in measuring weight changes
of various materials under different conditions of heat
and humidity. In measuring the moisture absorption of
cotton, the sample is suspended from the spring in a vacuum
and the stretch of the coil noted. As water vapor is intro-
(Please See Page 30)
CARL W. MOUCH
Quality Jeweler
110 North Neil Street
Champaign, Illinois
Sell Your Engineering Texts
You No Longer Need for
HIGHEST Prices at
FOLLETT'S
BOOK STORE
629 East Green, Champaign
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SEND FOR THIS jJ?Vi BOOK
-::».--
Complete Data on
Steel Castings . .
.
for better, quicker,
more economical
production
: y-i ;..;:.> ;>ri.v?.»-i? f;'
««V.O«H»***
,,OCrtTtO»
THE NEW STEEL CASTINGS HANDBOOK
summarizes the experience of hun-
dreds of designers, engineers, metallurgists
and steel foundrymen. It is the most com-
plete handbook on Steel Castings ever
compiled . . . conveniently arranged for
quick reference . . . well illustrated, attrac-
tively printed and durably bound.
The book contains over 500 pages of
facts, ideas, tables, charts and illustrations
... all designed to help manufacture better
and more modern products, often at a sub-
stantial cost saving. It should be on the
desk or in the library of every engineer.
The Steel Castings Handbook is pub-
lished by the Steel Founders' Society (the
association of steel foundrymen), and is
offered to engineering students and gradu-
ates at the below-cost price of $1.50 a copy,
postage paid. The edition is limited . . .
use the coupon to order your copy today.
Sleel Founders' Society
920 Midland BIdg., Cleveland, O.
Hnclosed is remittance of Sl-50, for
which send me The Steel Castings
Handbook, postpaid.
Name
_^^
Mailing Address.
University.
Degree
FOR MODERNIZED AND IMPROVED PRODUCTS—
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"Greenfield" Taps, Dies and Gages are help-
ing to build practically every plane and engine
used by our Army and Navy.
70 years of practical experience enable these
tools to meet Uncle Sam's most rigid require-
ments. That experience is one reason why
skilled workers and production men always
have confidence in "Greenfield" tools.
GREENFIELD TAP AND DIE CORPORATION
GREENFIELD, MASS., U. S. A.
^^GREENFIELD
lAPS DIES CAGES IWISI DRILLS REAMERS SCSEW PLATES PIPE lOOLS
QUARTZ SPRING (from page 28)
diiced at different pressure.s, the amount of absorption
can be deterniined by the increase in the length of the
spring. Another application has been in measuring the
rates of decomposition, in high vacuums, of such materials
as organic resins.
The quartz coils used in making ihc measurements are
produced in the (j-E research laboratory out of rods of the
fused material as produced in Cieneral Llectrics' Thomson
Research Laboratory at Lynn, Mass. Some of the coils
measure % inch in diameter and li/j inches in length and
have 5U turns to the inch; other are of
"'s- or •54-inch
diameter and ha\e as man\- as 81) turns to the inch.
t^ ^ ^
$ CASH for YOU $
• USED DRAWING SETS
® SLIDE RULES-SCALES
• TRIANGLES-T-SQUARES
• TEXT BOOKS
Be sure to turn in your dividend envelope before leaving school.
5% dividend paid for year 1940-41
ILLINI UNION BOOKSTORE
Students' Co-operative
715 South Wright Street (Next Door to Hanley's)
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America's unlimited source of agnesium
Even today with astronomical figures
a commonplace, nine billion is a number
sufficiently vast to jolt the attention of
anyone except, perhaps, an astrophysicist.
Imagine trying to count up to nine
billion! Yet that is the total you would
have to reach if you counted every pound
of magnesium that could be produced
from a cubic mile of sea water.
When you recall that magnesium, lightest
of all structural metals, is vital to the con-
struction of airplanes and other war-time
equipment, you begin to realize the im-
portance of those nine billion pounds.
And when you read also that the produc-
tion of airplanes to be reached by the end
of 1943 is set at 185,000, it is reassuring
that the ocean can be looked to for this
precious weight-saving metal.
Magnesium is now being extracted from
sea water. The metal has been rolling out
since January, 19-*1 —a chemical and
engineering feat accomplished for the
first time in history.
Fortunately, for our national defense
program, Dow had been producing mag-
nesium from brine since 1915. This had
given American industry 2 5 years of
experience in the characteristics and
fabricating technique of magnesium.
It was this quarter century of magnesium
production by its own American-devel-
oped processes that enabled Dow to
solve the chemical engineering problem
of tapping the inexhaustible waters of the
sea as a basic magnesium source.
Within nine months after construction
started on the coastal plant, the ocean
was giving up its treasure. The waters of
the sea were pouring in and the metal
was rolling out in ever-mounting volume.
CHEMICALS INDISPENSABLE
TO INDUSTRY AND VICTORY
THE DOW CHEMICAL COMPANY, MIDLAND, MICHIGAN
New York City, St. Louis, Chicago, San Francisco, Los Angeles, Seattle, Houston
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/^ENERAL ELECTRICS Radio and Tele-
^^ vision Department, in its new Radio
News Program with Frazier Hunt, is telling
the story of electronics to a nation at war
—
a war in which electronics itself is one of our
most powerful tools.
For electronics—the youthful science that
embraces all the varied applications of electron
tubes—is going into war not only on the front,
but behind the front, where it is today revolu-
tionizing many industrial practices.
Unique about this thrice-weekly broadcast
(Tuesday, Thursday, and Saturday) is the fact
that G.E. is using an electronic device, radio,
to carry the story of electronics to America.
In addition to 51 stations of the Columbia
Broadcasting System, G.E. is using the first
network of FM stations ever to carry a
regular series of broadcasts.
"PLEASED TO MEET YOU"
TT USED to take General Electric 18 months
-* to build one of the great 27<-ton machines
that cut low-speed gears for cargo-ship propul-
sion sets. Today that time has been halved by
farming out the construction of parts to
dozens of subcontractors.
iVIajor parts of the machines come together
for assembly from 12 separate subcontractors in
five states; miscellaneous smaller parts come
from 38 firms in seven states. Jobs of casting,
annealing, and machining involve, besides
foundries and steel companies, a Navy yard,
shipbuilding yards, a locomotive company, and
a maker of steel safes. Co-ordinating and check-
ing all these widespread activities is a major
achievement in itself, since the finished ma-
chine has to be precise enough to cut gears with
an accuracy of 3/10,000 inch.
B
"FlU HER OP!"
ECAUSE the ocean isn't equipped with
filling stations every few miles, naval
vessels must carry enough fuel for long voyages.
And because finding storage room aboard for
this fuel is a serious design problem, anything
which cuts down fuel consumption is a great
advantage.
Most naval ships today are driven by steam
turbines connected to the propeller shafts,
through reduction gears. And turbine engineers,
working with the Navy, have pioneered in the
use of higher steam pressures and temperatures
—producing turbines of such improved effi-
ciency that in modern ships the fuel consump-
tion per horsepower is from 25 to 40 per cent
lower than in vessels of the same type used
during the first World War. Thus it has been
possible to design ships with greater cruising
radius for the same amount of fuel oil, or with
more armor and guns for the same over-all
weight of the ship.
GENERALO ELECTRIC
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